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DETAILED ACTION 
Drawings 

1 . The drawings are objected to because the thickness of the lines in figs. 1 and 2 
depicting the measurement electrode (14), reference electrode (16) and additional 
working electrode (36) each are insufficient to distinguish them from the electrolyte (12) 
over which they are drawn. Hence it appears reference characters 12, 14, 16 and 36 
are all pointing to the same structure in these figures. Corrected drawing sheets in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the 
appropriate figure must be removed from the replacement sheet, and where necessary, 
the remaining figures must be renumbered and appropriate changes made to the brief 
description of the several views of the drawings for consistency. Additional replacement 
sheets may be necessary to show the renumbering of the remaining figures. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1 .121 (d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 
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Claim Objections 

2. Claim 14 is objected to because of the following informalities: in line 1 5 of claim 
14, "is" should be changed to - -with- -. Appropriate correction is required. 

Claim Rejections ■ 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification siiaii conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claim 6 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

5. Regarding claim 6, the phrases "typically" and "such as" render the claim 
indefinite because it is unclear whether the limitations following these phrases are part 
of the claimed invention. See MPEP § 2173.05(d). 

6. Claims 7 - 10 and 16 - 19 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. In claim 7, it is unclear what is meant 
by the limitation, "means for controlling the oxygen electrochemical semi-permeability of 
the cell so as to control the sensitivity of the sensor to the introduction of the organic 
contaminant molecules". In claim 8, it is unclear what is meant by the limitation, "means 
for controlling the rate of flux of oxygen anions flowing between the additional electrode 
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and the measurennent electrode". Claim 9 depends from claim 8 and claim 10 depends 
from claim 7. In claim 16, it is unclear what is meant by the limitation, "controlling the 
oxygen electrochemical semi-penmeability of the cell so as to control the sensitivity of 
the sensor to the introduction of the organic contaminant molecules". In claim 17, it is 
unclear what is meant by the limitation, "controlling the rate of flux of oxygen anions 
flowing between the additional electrode and the measurement electrode". Claims 18 
and 19 depend from claim 17. 



Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication In this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

8. Claims 1 - 2 and 4 - 5 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Kitanoya et al. (US 2003/0062264). Ueno et al. (US 5,889,196) is used as evidence 
that Pt electrodes 

Regarding claim 1. Kitanoya ('264) discloses an organic contaminant molecule 
sensor (see figs. 3 and 4 and [0041] - [0042]) comprising: an electrochemical cell (10) 
having a solid state oxygen anion conductor (30) ([0032]), a measurement electrode 
(40) formed on a first surface of the conductor for exposure to a monitored environment 
([0033]), and a reference electrode (20) formed on a second surface of the conductor 
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for exposure to a reference environment ([0031]), the electrodes comprising material for 
catalysing the dissociative absorption of oxygen ([0031], [0033]); and means (80, 21, 
41) for monitoring the potential difference between the electrodes ([0037]), so that, in 
the absence of organic contaminant molecules in the monitored environment, the 
potential difference between the electrodes assumes a base value Vb and, upon the 
introduction of organic contaminant molecules into the monitored environment, the 
potential difference assumes a measurement value Vm due to the reaction of the 
organic contaminant molecules with oxygen in the monitored environment, Vm - Vb 
being indicative of the amount of organic contaminant molecules introduced into the 
monitored environment (see fig. 3 wherein monitoring potential difference in absence 
and presence of organic contaminants is shown). 

Regarding claim 2, Kitanoya ('264) discloses the sensor comprising means (70) 
for controlling the temperature of the cell ([0036]). 

Regarding claim 4, Kitanoya ('264) discloses the sensor wherein the material for 
catalysing the dissociative absorption of oxygen is platinum ([0033]). 

Regarding claim 5, Kitanoya ('264) discloses the sensor wherein the solid state 
oxygen anion conductor is selected from the group of materials comprising gadolinium 
doped ceria and yttria stabilised zirconia ([0040]). 



Claim Rejections - 35 USC § 103 
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9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for detenmining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

1 1 . This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 



12. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kitanoya 
et al. (US 2003/0062264) in view of Aagard et al. (US 5,389,225). 
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Kitanoya ('264) discloses tlie sensor as discussed with regards to claim 2 above. 
Regarding claim 3, Kitanoya ('264) discloses the sensor wherein the control means 
comprises a heater (60) ([0035]). Kitanoya ('264) also discloses controlling the 
temperature on the basis of measuring internal resistance between the measurement 
electrode and reference electrode ([0036]). Kitanoya ('264) does not explicitly disclose 
a thermocouple arrangement. 

Aagard C225) teaches a sensor (10) comprising: an electrochemical cell having a 
solid state oxygen anion conductor (14), a measurement electrode (15, 16) formed on a 
first surface of the conductor for exposure to a monitored environment, and a reference 
electrode (15, 16) formed on a second surface of the conductor for exposure to a 
reference environment (see fig. 2), the electrodes comprising material for catalysing the 
dissociative absorption of oxygen (column 7, line 67 - column 8, line 3); and means (23) 
for monitoring the potential difference between the electrodes (column 9, line 60 - 
column 10, line 4). Aagard ('225) also teaches the sensor comprising means (13) for 
controlling the temperature of the cell (column 7, lines 49 - 64) further comprising a 
heater (13) and a thermocouple arrangement (column 10, lines 4-13). 

It would have been obvious to one of ordinary skill in the art to have substituted 
the thermocouple arrangement taught by Aagard ('225) for the internal resistance 
measurement device in the sensor of Kitanoya ('264) because as Aagard ('225) 
explains the thermocouples are able to measure and determine temperature 
differentials typically between about 20 °C and about 200 °C at sensor absolute 
operating temperatures of about 300 ^'C to 900 ^'C (column 10, lines 7-13). 
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13. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kitanoya 
et al. (US 2003/0062264) in view of Sahimi et al. (US 2005/0016848). 

Kitanoya ('264) discloses the sensor as discussed with regards to claim 1 above. 
Regarding claim 6, Kitanoya ('264) does not explicitly disclose the reference oxygen 
environment is a solid-state source of oxygen. 

Sahimi (*848) teaches a sensor (see figs. 1 and 2) comprising: an 
electrochemical cell having a solid state oxygen anion conductor (10) ([0023]), a 
measurement electrode (30) formed on a first surface of the conductor for exposure to a 
monitored environment, and a reference electrode (40) formed on a second surface of 
the conductor for exposure to a reference environment, the electrodes comprising 
material for catalysing the dissociative absorption of oxygen ([0024]). Sahimi ('848) 
further discloses the reference oxygen environment is a solid-state source of oxygen 
(20) selected from the group consisting of a metal/metal oxide couple, CU/CU2O, 
Pd/PdO, a metal oxide/metal oxide couple and CU2O/CUO ([0025] and [0049]). 

It would have been obvious to one of ordinary skill in the art to have used a solid- 
state source of oxygen for the reference environment of Kitanoya (*264) as taught by 
Sahimi (*848) because Sahimi ('848) explains the oxygen occluding and releasing 
function of a solid oxygen reference gas can occur over a long period of time at high 
temperatures without being contaminated by such elements as Si, Ca, P, C, and the like 
([0021]). 
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14. Claims 7 - 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kitanoya et al. (US 2003/0062264) in view of Gao et al. (US 6,551 ,497). 

Kitanoya ('264) discloses the sensor as discussed with regards to claim 1 above. 
Regarding claims 7-10. Kitanoya ('264) does not explicitly disclose a means for 
controlling the oxygen electrochemical semi-pemieability of the cell. 

Gao ('497) teaches a sensor comprising: an electrochemical cell having a solid 
state oxygen anion conductor (31), a measurement electrode (32) fonned on a first 
surface of the conductor for exposure to a monitored environment (38), and a reference 
electrode (33) formed on a second surface of the conductor for exposure to a reference 
environment (39) (see figs. 1 and 2), the electrodes comprising material for catalysing 
the dissociative absorption of oxygen (column 4, lines 40 - 49 and column 7, lines 47 - 
51). Gao ('497) teaches a means for controlling the oxygen electrochemical semi- 
permeability of the cell so as to control the sensitivity of the sensor to the introduction of 
contaminant molecules (figs. 1 and 2 and column 4, line 40 - column 5, line 34) 
comprising an additional electrode (34) in the reference environment (39), means for 
controlling the rate of flux of oxygen anions flowing between the additional electrode 
and the measurement electrode (column 5, lines 12 - 27), means for controlling the 
electrical current (35) flowing between the additional electrode and the measurement 
electrode (column 4, lines 52 - 59) and means for controlling the concentration of 
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oxygen within the reference environment (column 3, lines 20 - 44 and column 7, lines 
20-33). 

It would have been obvious to one of ordinary skill in the art to include the means 
for controlling the oxygen electrochemical semi-permeability of the cell as taught by Gao 
C497) in the sensor of Kitanoya ('264) because Gao ('497) explains that it has the 
benefit of providing much larger output than prior art detection methodologies (column 
5. lines 27 - 36). 

Regarding claims 1 1 and 12, Kitanoya ('264) does not explicitly disclose means 
for controlling the amount of oxygen within the monitored environment. 

Gao ('497) teaches a sensor comprising means for controlling the amount of 
oxygen within the monitored environment (column 3, lines 20-44 and column 7, lines 
20 - 33), which enables controlling the pressure within the monitored environment. 

It would have been obvious to one of ordinary skill in the art to have included the 
means for controlling the amount of oxygen within the monitored environment as taught 
by Gao ('497) in the sensor of Kitanoya ('264) because Gao ('497) explains it enables 
accurate detection of contaminant molecule in the monitored environment without 
fluctuations in the oxygen concentration (column 7, lines 10 - 33). 
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15. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kitanoya 
et al. (US 2003/0062264) in view of Gao et al. (US 6,551 ,497) as applied to claim 1 1 
above, and further in view of Joshi et al. (US 6,051 ,123). 

Regarding claim 13, Kitanoya (*264) discloses the sensor further comprising 
means for drawing a flow of gas into the monitored environment ([0043]). Kitanoya 
('264) does not explicitly disclose means for extracting oxygen from gas being drawn 
into the monitored environment. 

Joshi (*123) teaches a sensor comprising means for extracting oxygen from gas 
being drawn into the monitored environment (see figs. 22 and 23 and column 3, lines 14 
- 58. column 1 5. lines 7-18. column 1 5, lines 38 - 41 and column 1 6. lines 29 - 37). 

It would have been obvious to one of ordinary skill in the art to have included the 
means for extracting oxygen from gas being drawn into the monitored environment as 
taught by Joshi ('123) in the sensor of Kitanoya ('264) because Joshi ('123) explains 
concentration of oxygen in a sample to be measured could be as high as 15% impeding 
the low level detection of the contaminant of interest in the sample. Therefore, oxygen 
removal means will enable the enhanced detection of the contaminant (column 14. lines 
18-36). 

16. Claims 14 - 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kitanoya et al. (US 2003/0062264) in view of Ueno et al. (US 5.889.196). 
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Regarding claim 14, Kitanoya (*264) discloses a method of monitoring the 
amount of organic contaminant introduced into a monitored environment ([0041] - 
[0043]) comprising: (a) providing an electrochemical cell (10) ([0042]) having a solid 
state oxygen anion conductor (30) ([0032]), a measurement electrode (40) formed on a 
first surface of the conductor for exposure to the monitored environment ([0033]), and a 
reference electrode (20) formed on a second surface of the conductor for exposure to a 
reference environment ([0031]), the electrodes comprising material for catalysing the 
dissociative absorption of oxygen ([0031], [0033]); and (b)(1) monitoring the potential 
difference between the electrodes in the absence of organic contaminant molecules in 
the monitored environment (see fig. 3 at the point where "concentration of gas to be 
detected" on the x-axis is 0 ppm, ppmC), and (b)(2) monitoring the potential difference 
between the electrodes upon the introduction of organic contaminant molecules into the 
monitored environment (see fig. 3); so that the difference between (I) the potential 
difference between the electrodes upon the introduction of organic contaminant 
molecules and (II) the potential difference between the electrodes in the absence of 
organic contaminant molecules is a function of the amount of organic contaminant 
molecules introduced into the monitored environment (see fig. 3 wherein monitoring 
potential difference in absence and presence of organic contaminants is shown). 

Kitanoya ('264) does not expressly explain the well-known chemistry that causes 
the potential difference in the presence of the organic contaminant molecules to be a 
function of the reaction of the organic contaminant molecules with the oxygen in the 
monitored environment. 



Application/Control Number: 10/757,954 Page 13 

Art Unit: 1753 

Ueno ('196) teaches a method of monitoring the amount of organic contaminant 
introduced into a monitored environment (column 3, line 62 - column 4, line 9) 
comprising: providing an electrochemical cell (1) having a solid state oxygen anion 
conductor (2), a measurement electrode (3, 4) formed on a first surface of the conductor 
for exposure to the monitored environment, and a reference electrode (5) formed on a 
second surface of the conductor for exposure to a reference environment, the 
electrodes comprising material for catalysing the dissociative absorption of oxygen 
(column 3, line 62 - column 4, line 6). Ueno ('196) further explains the chemistry that 
helps monitor the amount of the organic contaminant molecules as a function of the 
reaction of the organic contaminant molecules with the oxygen in the monitored 
environment (column 5, line 62 - column 6, line 15). 

It would have been obvious to one of ordinary skill in the art to have looked at the 
prior art such as the teachings of Ueno ('196) to explain the chemistry that occurs in 
monitoring the amount of organic contaminants in the gas sensor of Kitanoya ('264) 
having an electrode comprising a material for catalysing the dissociative absorption of 
oxygen because Kitanoya ('264) does not explains the details of how this chemistry 
occurs. 

Regarding claim 15, Kitanoya ('264) discloses the method further comprising the 
step of controlling the temperature of the cell ([0036]). 
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17. Claims 16-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kitanoya et al. (US 2003/0062264) in view of Ueno et al. (US 5,889,196) as applied to 
claim 14 above, and further in view of Gao et al. (US 6,551 ,497). 

Regarding claims 16-19, Kitanoya ('264) in view of Ueno ('196) does not 
explicitly disclose the step of controlling the oxygen electrochemical semi-permeability 
of the cell so as to control the sensitivity of the sensor to the introduction of the organic 
contaminant molecules. 

Gao ('497) discloses a method of monitoring the amount of a contaminant 
introduced into a monitored environment (column 1, lines 10-15) comprising: (a) 
providing an electrochemical cell having a solid state oxygen anion conductor (31), a 
measurement electrode (32) formed on a first surface of the conductor for exposure to 
the monitored environment (38), and a reference electrode (33) formed on a second 
surface of the conductor for exposure to a reference environment (39), the electrodes 
comprising material for catalysing the dissociative absorption of oxygen (column 4, lines 
40-49 and column 7, lines 47 - 51); and monitoring the potential difference between 
the electrodes in the presence of contaminant molecules in the monitored environment, 
which is a function of the amount of contaminant molecules introduced into the 
monitored environment (column 4, lines 52 - 56). Gao ('497) also teaches the step of 
controlling the oxygen electrochemical semi-permeability of the cell so as to control the 
sensitivity of the sensor to the introduction of the contaminant molecules (figs. 1 and 2 
and column 4, line 40 - column 5, line 34) wherein the oxygen electrochemical semi- 
permeability of the cell is controlled by controlling the rate of flux of oxygen anions 
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flowing between the measurement electrode (32) and an additional electrode (34) in the 
reference environment (39) (column 5, lines 12-27) which is further controlled by 
controlling the electrical current flowing between the measurement electrode and the 
additional electrode (column 4, lines 52 - 67). 

It would have been obvious to one of ordinary skill in the art to have included the 
step of controlling the oxygen electrochemical semi-permeability of the as taught by 
Gao (*497) in the method of Kitanoya ('264) because Gao (*497) explains that it has the 
benefit of providing much larger output than prior art detection methodologies (column 
5, lines 27 - 36). 

Regarding claim 20, Kitanoya (*264) does not explicitly disclose the step of 
controlling the amount of oxygen within the monitored environment. 

Gao ('497) teaches a method of monitoring the amount of contaminant in a 
monitored environment comprising the step of controlling the amount of oxygen within 
the monitored environment (column 3, lines 20 - 44 and column 7, lines 20 - 33). 

It would have been obvious to one of ordinary skill in the art to have included the 
step of controlling the amount of oxygen within the monitored environment as taught by 
Gao C497) in the method of Kitanoya ('264) because Gao (*497) explains it enables 
accurate detection of contaminant molecule in the monitored environment without 
fluctuations in the oxygen concentration (column 7, lines 10 - 33). 



Application/Control Number: 10/757,954 
Art Unit: 1753 



Page 16 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 



examiner should be directed to Surekha Vathyam whose telephone number is 571-272- 
2682. The examiner can normally be reached on 7:30 AM to 4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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27 August 2007 
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